Acta Geneticae Medicae et Gemellologiae right side approach those of the father. The proposita also has a 28-year-old brother who has hazel eyes and light brown hair. No other relatives are reported to have mosaicism similar to that of the proposita. However, one of her relatives, a maternal aunt, age 45, has a small area of white hair at the back of her head which is otherwise covered with dark brown hair. This spot of white hair does not seem to have any relation to the mosaic described above, as such spots are not rare. The mother of the proposita was not X-rayed during pregnancy.
Discussion

INITIATION OF MOSAICISM
The subject of hair pigmentation has recently been reviewed by Fitzpatrick, Brunet, and Kukita (1958) . Rawles (1947) had shown earlier that in mice the pigment of the skin and hair is derived from melanoblasts (prospective pigment cells) which in the early embryo migrate from the neural crest. This is in accordance with the origin of melanoblasts in other classes of vertebrates (Du Shane, 1935; Dorris, 1939) . It has also been shown that in birds and amphibia the pigment of the iris is derived from the neural crest (Ris, 1941; Barden, 1942) .
It seems safe to assume that man forms no exception to the rule that melanoblasts of skin, hair, and iris have a common origin in the neural crest. If this is granted, it may be further assumed that in the present mosaic under consideration a genetic change (to be discussed in the next section) has occurred in a neural crest cell at a stage preceding or soon after the laying down of the anlage of the embryonic head Y. R. Ahuja: A Human mosaic involving eye and hair color differences region. The changed cell or its derivatives could have migrated outwards from the neural crest and lodged ultimately in the right side of the head region where it (they) proliferated and became responsible for limited areas of variant pigment production. Two areas of the hair on the head and the iris of one eye were affected. Alternatively, it is possible that the original changed cell proliferated into a group of cells at its site of change in the neural crest and then part of this group entered directly into the formation of the blue right iris whereas melanoblasts originating from the rest of this group migrated into affected parts of the scalp. It is of course unknown whether the two patches on the head were originally a single unit which became divided due to ingrowth of normal cells during development or whether two or more altered melanoblasts migrated independently to the two separate areas.
Still another possibility is that change might have occurred in an ectodermal cell other than a neural crest cell. Subsequently, derivatives of this changed cell formed these areas of scalp on the right side and the right iris in situ. A similar observation was made by Cohen (1957, quoted by Cock and Cohen, 1958) who stated that he obtained evidence that the whitening of feathers following X-irradiation is mediated by a change in the nature of the " cue " given by the epidermis to the pigment cells.
One can only speculate whether the change took place directly in the neural crest or in the ectoderm other than the neural crest. If one assumes that a single change might have been the cause of the entire mosaic condition, then it is hard to imagine that these three areas of lighter colored tissues, an eye and two areas on the head, were derived from a single changed ectodermal cell. On the contrary, a single change in the neural crest would explain the situation more easily because of the migratory nature of the daughter cells (melanoblasts in this case) of the neural crest.
Although the right eye is predominantly lighter in color than the left one, both the eyes have dark-colored spots in them. These colored spots may be due to irregular migration and clumping of melanoblasts.
GENETIC MECHANISM
Superficially, this mosaic condition resembles two different anomalies, namely, heterochromia iridis and white forelock. The eye color differences are identical with certain cases of heterochromia iridis, but the hair color pattern differs somewhat from described cases of white forelock. In the latter cases light colored areas are always median whereas in the present mosaic both light colored areas are on the right side. Furthermore, heterochromia iridis simplex and white forelock have been reported to be inherited independently, each as a monogenic dominant trait. Their association in V. P. seems likely to be due to a single, common cause.
The interrelations among the genes that control the pigmentation of hair and eye are not well understood. It is probable that some of these genes affect both hair and eyes simultaneously whereas others affect the hair alone, and still others the eyes alone. Genes for dark or brown color of the eyes are generally dominant over those for blue color and similarly genes for dark and brown hair color are dominant over those for light hair color. Moreover, dominance is not always complete.
In the present the mother of the proposita is dark-eyed and dark-haired and the father is light-eyed and light-haired, it is possible that the proposita is heterozygous at a single locus (let us call it d) which shows major effects on both hair and eye color; or at two loci (let us call them a and b), one affecting hair color and the other affecting eye color. In the case of two loci, a and b may be linked or unlinked. If we assume that the mosaic condition is due to a single common cause, a-b will have to be linked in coupling. It may further be assumed that early in development one of the neural crest cells which gave rise to the prospective pigment cells lost the dominant allele (s), D or A-B, for dark eye and hair, through gene mutation, or some chromosomal change such as a loss of a chromosome or chromosomal segment, or somatic crossing-over followed by segregation.
Among the possible mechanisms leading to the present mosaic condition, a point mutation (rather than a chromosomal mutation) seems to be the most likely. If the proposita is heterozygous at two loci, two mutations would be required to produce the asymmetry of eye and hair color. As the probability of two simultaneous mutations is extremely low, it seems logical to assume that the proposita is heterozygous (Dd) at a single locus with pleiotropic effects on both hair and eye color. The idea that the odds are in favor of pleiotropy, in the present case, is supported by Kloepfer's (1946) studies on linkage relations in man. He failed to show any linkage between eye color and hair shade (dark-light) whereas he found evidence for genetic or nongenetic factors common to both the traits. Non-genetic factors, however, do not seem to be very likely to produce the present mosaic condition.
Summary
An individual mosaic for eye and hair color is described. Possibly the subject is heterozygous at a single locus with pleiotropic effects on both hair and eye color. It is proposed that a genetic change, most probably a point mutation, occurred in a prospective melanoblast during early development. Migration of the derivatives of this cell from the neural crest into the affected regions would account for the lightcolored hair and eye. It is not likely that the present mosaic condition will be transmitted because it is most probably a case of somatic mosaicism.
